In this comment, we analyze the mathematical model by Holst et al that estimates the increased mortality of Inachis io larvae caused by Bt-maize pollen in European farmaland. In particular, we focus our attention on the 
Introduction
Nowadays, the cultivation of Genetically Modified Plants (GMP) is very widespread in the world, in particular in America and Asia. On the other side, the debate in the scientific community and in the public opinion about the GMP effects is becoming harder and harder (Sanvido et al., 2011) . To this purpose, recently appeared some mathematical models for estimating the effects of Bt-maize (Perry et al., 2010 (Perry et al., , 2012 Holst et al., 2013) , on nontarget Lepidoptera. In this comment, we analyze the mathematical model by Holst et al (Holst et al., 2013) that estimates the increased mortality of Inachis io larvae caused by Bt-maize pollen in farmaland of Northern Europe. In particular, we focus our attention on the part of Holst et al's work that models the Bt-maize pollen exposure of Inachis io larvae. The work is organized as follows: In Section 2 the Bt-maize pollen exposure of Inachis io larvae model is discussed; finally, some conclusions are drawn in Section 3.
Bt-maize Pollen exposure of Inachis io larvae
In their model, Holst et al represents the pollen exposure in terms of pollen concentration in the environment. In the specific case of Inachis io larvae pollen exposure is expressed in terms of average pollen density, measured in cm −2 , on the leaves of the food plant. Pollen deposition rate follows a parabolic curve through the pollination period (Kawashima et al., 2004) .
The integral of the curve provides the accumulated deposition. However, pollen deposited on food plant leaves will be lost after deposition. Holst et al model pollen loss on plant leaves by means of the following differential
where N is pollen density (expressed in cm −2 ), t is time (measured in days), ǫ is loss rate, i.e., relative amount of pollen lost per day, and a, b, c are the coefficients of the parabola.
Holst et al declare that the equation (1) was integrated and re-parameterized to predict average pollen density on leaves (N) and show, in figure 2 of the manuscript, that the average pollen density have a maximum at N peak and goes to zero when the time t → ∞.
Having said that, we observe that the equation (1) is a inhomogeneous linear differential equation of first order (Korn and Korn, 2000) and can be solved exactly. To this purpose, we recall that a inhomogeneous linear differential equation of first order has the following form:
and has as general solution:
where K ∈ R and α, β are values that have to be chosen in a properly way that for convenience in our case we put to zero. Since in the case of equation (1) it is
the solution of the differential equation (1) is:
where K ∈ R.
It is immediate to verify that the limit of pollen density N(t), when t → ∞ is not 0, as shown in figure 2 of Holst et al's manuscript, but:
The degenerate case a = b = 0 has no practical interest, since the parabola v(t) = at 2 + bt + c reduces to a constant line v(t) = c. In all other cases, pollen density N(t) goes to infinity when time t → ∞. Since it is clearly non acceptable, this means that the differential equation (1) cannot model correctly pollen density on the food plant. Therefore the theoretical soundness of Holst et al' s model is mined remarkably, in our opinion.
Conclusion
In this paper, we have discussed the mathematical model by Holst s work seems to be mined remarkably.
